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Ikpartmcnt 0t‘I’~‘sticidc Rc’guiation t IIPR) statt‘rc\.ic\vcd the results 01‘3 program 
implcmcntcd by III’R in I ‘Y)-! to rcducc lcvcls of ti\‘c rice pcsticidcs in surt‘acc Lvatcr. 
‘l‘hc _coal ot’ the program I~YIS to meet pertbrmanco goals for thcsc pesticides. established 
by the Central V;~llc!, Rcgionnl LVatcr Quality Control Board (Regional Board) to protect 
water quality and prcl’cnt toxicity. IIlc tivc pcsticidcs Lt’ere the hcrbicidcs molinatc and 
thiobcncarb and the insecticides carbofuran. methyl parathion. and maiathion. The most 
significant points ot‘this review arc: 

. Rice acrcapc increased from 1093 by seventeen per cent: use of the herbicides was 
up and use ot‘thc insccticidcs was down. 

. Concentrations ot‘thc ti\,c rice pesticides cxccedcd pcrformancc goals in at least 
one Sacramento Valley waterway during May and June. 

. The most signiticant sources of rice pesticides concentrations in surface water 
appear to bc aerial drift and seepage beyond the field perimeter. 

. Water holding rcquircments used to facilitate dissipation ofrice pesticides on the 
site of application appear to be adequate for meeting performance goals. 

. Compliance lvith management practices for minimizing spillage of rice pesticides 
into surface ivater was good. 

. Low tlows in agricultural drainage canals provided minimal dilution of rice pes- 
ticides. 

. Only three lfariances on water holding requirements (emcrgcncy releases) were 
approved; no obvious effects on pesticide concentrations were detected at moni- 
toring sites. 

. Mass loading ot‘molinatc in the Sacramento River and the Colusa Basin Drain 
was much lower than last year and was comparable to the estimates for 1992, the 
lowest year on record. 

. Water collected periodically from the Colusa Basin Drain in May and June was 
not acutely toxic to aquatic invertebrates. 

DPR proposed rice pcsticidc a program for impiementation in 1995. The program 
includes management practices that will be reviewed by the Regional Board. who will 
rule on their adequacy in meeting pcrtbrmance goals. as required by the Regional Board’s 
&‘ater Quality Control IYan. The program has the same basic framework as the I994 
program. but will bc strengthened as t‘oliows: 

I 



. \\‘;ttcr managcmcnt rcquircmcnts ti,r arcas historicall). consid~rcd “gco~rnphicallv 
rs~latcd” \v,ill bc increased to bcttcr protect the Regional LLard’s vvatcr qualit! 
c)bjccrive tbr toxicity. 

. .\lanagcmcnt practices tbr containing scepagc. and the pcsticidcs it may contain. 
\vill bc addrcsscd through cducation and implcmentcd through v~oluntary efforts. 

. Drift control practices call special attention to potential problems associated with 
acriai applications to properties near agricultural drainage canals and deposition to 
sweat ditches. small drainage ditches used to channel seepage water away from a 
ticld’s perimeter. 

. DPR will invcstigatc toxicity in closed irrigation systems in 1995. 

. DPR will bc rcsponsiblc for the monitoring program. which will f’ocus on a single 
site (the Colusa Basin Drain near SR 20). 

The report also proposes that DPR prepare fiAl reports for the Regional Board’s review 
once cvcry three years. rather than annually. 

ii 



I kpxrmcnt OI I’cst~c~ci~ f<ti_culatlon (DI’R) statt’rcxglc\ved the KSUI~S ot’a program 
rrnplcmcntcd by l1PR in 1904 to rcducc 1~1~1s of’ fi~‘c rlcc pcsttcidcs in surfLx ivater. 
1’11~ goa1 ot’ the program tvas to meet pcrtbrmancc goals ti>r these pcsticidcs. established 

I,, the C’cntral Valley Rcglonal K’atcr Quality Control Board (Regional floard) to protect 
water qualitv and prc1’cnt toxicity. The fi1.e pesticides were the hcrbicidcs molinare and 
thiobcncarb and the insecticides crbofuran. methyl parathion. md malathion. The most 
higilicant points ot‘this rcvie\v are: 

. Rice xrcagc increased from 1093 by seventeen per cent: use ot‘thc herbicides was 
up and USC ot’thc insecticides was down. 

. Concentrations ot’thc tive rice pcsticidcs cxcccdcd porfbtmancc goals in at least 
one Sacramento Valley waterway during May and June. 

. rhe most signiticant sources ot’ rice pesticides concentrations in surface water 
;Ippenr to be aerial drift and seepage beyond the field pcrimcter. 

. Water holding requirements used to facilitate dissipation ot’ricc pesticides on the 
site of’application appear to bc adequate for meeting performance goals. 

. Compliance with management practices for minimizing spillage of rice pesticides 
into surface water was good. 

. Low tlows in agricultural drainage canals provided minimal dilution ot’ rice pes- 
ticides. 

Only three variances on water holding requirements (emergency releases) were 
approved: no obvious effects on pesticide concentrations were detected at moni- 
toring sites. 

.Llass loading ol’molinate in the Sacramento River and the Colusa Basin Drain 
was much lower than last year and was comparable to the estimates for 1992. the 
lowest year on record. 

. IVater collected periodically from the Colusa Basin Drain in May and June was 
not acutely toxic to aquatic invertebrates. 

DPR proposed rice pesttcidc a program tbr implementation in 1995. The program 
includes management practices that will be reviewed by the Regional Board. ivho will 
rule on their adequacy In meeting performance goals. as required by the Regional Board’s 
K’atcr C)uality Control Plan. rhe program has the same basic framework as the 1994 
program. but ~vvlll be strengthened as follows: 



\\‘;ltCr rnana2cmcnt rcquircmcnts t’or areas historlcclil~~ consldcrcd “~Cogr3phic311~ 
i\c)ltitcd“ \L III hc Increased to better protect the lkyon;ll Hoard’s \v;ltcr qu;llit> 
l~i~lcctt~~c for toslcit\.. 

. Lfarqemcnt prxti tht cont.. ‘ng scepqe. and the pcsticidcs it may contain. 
\i,iil he addrcsscd tl: agh cduca;dn and impiemcntcd through voluntar]l. ct‘forts. 

. Drift control practices call special attention to potential problems associated with 
xrial applications to proper-tics near agricultural drainage canals and deposition to 
swat ditches. small drainage ditches used to channel seepage water away tiom ;1 
lieid’s pcrimetcr. - 

. DPR \\iiI invcstigatc toxiCity in closed irrigation systems in 1995. 

. IIPR \vill be responsible for the monitoring program. which will fi>cus on a single 
site t the Colusa Uasin Drain near SR 20). 

The report also proposes that DPR prepare full reports for the f<egionaI Board’s review 
once even, three years. rather than annually. 

ii 
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Dcpartmcnt of i’csticidc Rcguilrtion 
Inform~rion on liicc i’csticidcs 

Submirtcd to the Ccntr;JI t’;lllc~ Rcgion;ll IV;ltcr Quality (‘ontrol jj(j;lrd 
Ikccmbcr 71y I ON . 

I’royrams have bcrn implcmcntcd by the Dcpanmcnt ot‘ Pcsticidc fkgulation t DPR) since 
I983 to rcducc discharges ot’thc rice hcrbicidcs molinatc t Ordram~@u) and thiobcncarb 
(Bolcro~~) into surface waterways. In 1090. the objcctivcs ot’thcse control efforts were 
clariticd and cxpandcd. following the adoption ot‘amcndmcnts to the Central Valley 
kgional Water Quality _C’ontrol Board’s (Regional Uoard) Water Quality Control Plan 
(Basin Plan). I’his plan cstablishcd pcrlkrmancc gods f’or molinatc and thiobencarb. 
beginning in 1990, and for the insecticides carbof’uran ( Furadanti), methyl parathion. and 
malathion. beginning in 1991. - 

‘l’hc inlbrrnation provided rcvicws the ktors afkcting quantities o1’molinatc. thiobencarb. 
carbot’uran. methyl parathion. and malathion discharged to agricultural drains and the Sacra- 
mento River and efforts to meet 1994 pcrtbrmance goals. 11 summary of pcrtincnt water 
cluality monitoring ct‘fbrts is also provided. Programs arc proposed t’or implementation in 
1095 that will help control discharges ol’rnoiinatc. thiobcncarb. carbof’uran. methyl para- 
thion. and malathion from rice ticlds to levels that comply with the Basin Plan’s pertbrm- 
ante goals and water quality objcctivc for toxicity. 

REVIEW OF 1994 PROCRAI%I 

Discussion 

:\ description 01’ the 1094 rice pesticide program is prcsentcd in Appendix 11. Program 
requirements lvcre implemented by county agricultural commissioners using restricted 
material permits. The commissioner also provided information on the voluntary 
malathion program. ,\ discussion of the 1994 rice pesticide program is presented below. 

Molinntc 
The molinate program retained the water holding requirements that were in place since 
1990. Treated water could be recirculated. discharged to fallow Gelds. or otherwise con- 
tained as long as it was not discharged from the system until the 29th day following the 
last application ot’molinate to water in the system. If the wafer in the system was under 
the control ofone permit holder (e.g. contained in a single-grower recirculating system), 
treated water could bc released from the site of application atier label requirements (water 
held 4 days or until weeds were killed) were met. This allowed individual rice growers to 
manage water on their property with the maximum tlexibility. In multi-grower systems 
which contain discharges from more than one permit holder tc.6. Reclamation District 
108). individual permit holders could not discharge [reared water into the system until the 



\ pro\ ision ot’thc molinatc program. k: %lvn as the cmcrgcnc?- rcleasc pro\aision. ~~llo~vcd 
~llo~~ncltc users to discharge trcatcd ~vntcr on an cmcrgcncy basis bcftirc the end ot’thc 23 
d~l]r’ post-application holding period with the approval of’thc county agrtcuitur4 commis- 
sioncr. Such rcleascs could occur xi cxly ns 12 days ti)Ilowing application. \\‘rittcn 
requests were required and had to bc submitted on the fbrm provided in Appendix i3. The 
rcqucsts included an inspection rcpon \t*rittcn by a liccnscd pest control advisor dcmon- 
stratcd the rice crop was threatened by problems aggravated by the long holding requirc- 
tncnt. Only enough water could bc discharged to amclioratc the problem. :\ t’ollou-up 
report (.\ppcndix C) was rcquircd that indicated the time and duration of the emergency 
rcleasc and included information needed to calculate the total amount of water released 
during the emergency release. 

Emcrgcncy rcleascs in enriicr years could occur as early as 7 days following application. 
Rclcasing ficld water so soon after application raised conccm that such rclcascs may be 
tosic. in fact. in 1993 the Regional Board cxposcd an aquatic invcrtcbratc (Ccriodaob 
m) to sampics of water released during emergency releases and t’ound 100% mortality 
in almost all ot’thc samples (Schnagl and Wyels 1993). As a result. the emergency 
rcleasc provision was made more restrictive: the minimum time between pcsticidc trcat- 
ment and pcrmissiblc emergency releases incrcascd from 7 days to a length that should 
prevent acute toxicity in rcieased field water. In the case of molinate. the minimum 
holding rcquircmcnt prior to cmergcncy rcleascs incrcascd to I 1 days. 

Thiohcncarb 
‘l’hc thiobcncarb program also rctaincd the basic structure ot’carlicr programs. IIlc same 
progr;lm. intplcntcntcd in 1001 and IOOZ. rcsultcd in no dctcctablc thiobcncarb in the 
Sacramento River. In 1994. voluntary limits on sales ot’products containing tltiobcncarb. 
a part of the thiobencarb program since 1983, were eliminated. In 1993, the limits 
allolved for sales to accommodate the USC of Bolero on 1 10.000 acres. and Abolish on 
30.000 acres. in the watershed of the Sacramento River upstream of the “I” Street Bridge 
in Sacramento. 

Carbofuran 
The carbofuran program retained the basic strategies of the program used in 1993. For 
ntost ticlds. where carbot’uran was incorporated into soil prior to flooding. permit condi- 
tions prohibited the discharge of water from tields to state waters for 28 days Mowing 
flooding. In fields that were treated after field water was drained. the holding time began 
with the application. For most fields treated with carbofkn. the 28-day holding times 
were long enough to overlap with the holding times that follow molinate and thiobencarb 
applications. Thus. the program provided a carbofuran dissipation period of over a month 
in most cases. 



\h \\.I\ IIIC USC III the moiinatc program. \\;ltcr riom trcacd liclds couid bc rcclrculatcd. 
AILI;.:: -lcil 11) 1;11l~~~v ticlds. c)r othcnvrsc contancd ~1s lung ;1s II ~vns not dischqcd tiom 
IilC \: xi<tn unttl the 70th ddy ti)Ilu~vlng the Iat appiicwon ot.carbot’urcm (or clticr the last 
~~rctl,~~~Ci-trcatcd ticld IWS lloodcd) in the sl’stcm. ProvIsions tar rckkng \v;ltcr tiom the 
IIU~:IICI~I SIICS In single- and multi-gro\vcr systems l\‘c‘rc the same as those dcscribcd for 

.\s \\.I\ rllc case with the molinatc program. the emcrgcncy release provision was 
rcwlluatcd for users ot’carbofuran in 1994. The dissipation and toxicological properties 
o~‘c:lrhcrti~an indicate that aquatic invertebrates arc at risk whenever ticld water is 
rclcasctl tiom a carbofuran-treated field prior to the end of the full Z-day holding time 
&sscrlh~d in the program abovc. Thus. the cmcrgcncy rclcxc provision was eliminated 
!~OIII rhc I094 carbofuran program, 

I’ilc’ ~YISIC methyl parathion program continued as it was since 1901: ticld water treated 
\vith nwhyt parathion had to be held on the site of application or within approved water 
man;lccmcnt systems until the 25th day following application. The emergency release 
prol,ision was also eliminated from the methyl parathion program. fbr the same reasons it 
~1s eliminated from the carbot’uran program. 

As nas rhc case since I99 I. the program to reduce discharges of malathion to surface 
watcr\\ays was voluntary since malathion is not a restricted material and applications are 
not whicct to use requircmcnts or permit conditions. Information was provided to rice 
gro\\crs explaining the program when they obtained restricted material permits for other 
rice pcsticidcs. 

Sccp:~jy Control 
Users o I’ rice pesticides were required to prevent seepage of field water through the tield’s 
weir has. generally by securing the box with plastic and stacking soil to a depth higher 
than \\ ;Itcr level. 

Drift control during aerial applications 
Pro\.rsions addressing aerial drifi of methyl parathion were strengthened in 1994. These 
provisions used the drift control measures outlined in section 6460 of Title 3 of the CaIi- 
forni:! <‘ode of Regulations (Appendix D) as a basis. but additional measures were re- 
quircd to better prevent drift by further increasing the average size of spray droplets. 
The!, also prohibited applications to sites immediately upwind of waterways and to all 
sites \\ hen wind speeds were greater than five miles per hour. These practices were not 
thought to disrupt pest management in rice fields because methyl parathion readily dis- 
persc5 III tieid water and its et’ficacy is not dependent on even coverage. 



I.‘sc of Sclectcd Fcsticidcs in 1994 

In the rice-growin? counties in the Sacramento Valley. county agricultural commissioners 
record the acreage trcatcd with molinatc. thiobcncarb. carbof’uran. and methyl parathion 
tvhcn Notices-of-Application (NOAs) arc submitrcd to each county ot‘fi Based on 
[hesc rccortis. and on pcsticidc use reports where available. it was csti!, d thnr js5.3i’z 
;lcrcs ivcre treated ivith molinate. 72.582 with thiobencarb. 148. I S9 w~c Larbc. .ran. and 
J4,JS2 ivifh methyl parathion (Table 1). These estimates indicate that molinar: :::;c 
increased approximately 5.70//o over the use in 1993, thiobcncarb use increased i 0.2%. 
carbot’uran use decreased 12.2%. and methyl parathion use dccrcascd 20.9%. FLsticide 
use report data for other important rice pesticides. malathion and bcnsulfuron methyl 
(Londax@). arc not available yet. About 485.000 acres of rice were grown in the Sacra- 
mento Valley in 1994. an increase of about ! 7% over 1993’s crop. - 

Ehforccmcnt Activities 

‘The county agricultural commissioners are responsible tbr the enfbrcement of the rice 
pesticide programs. The role of the commissioners and their staffs includes explaining 
rhc program to growers, pest control advisers and operators: issuing restricted material 
permits: inspecting ticlds for compliance: evaiuating emergency rciense variances: and 
providing DPR with information on the use of pesticides. 

Before any material on the list of California restricted materials may be applied. growers 
must obtain a permit from their county agricultural commissioner. The permits may 
specify conditions for use of the material, including post-application water holding 
requirements. A Notice-of-Intent (NOI) must be tiled with the county agricultural com- 
missioner 24 hours prior to the application, providing the commissioners with the option 
to observe the mixing. loading, and application of the material. thus enforcing regulations 
thai pertain to pest control operations. Molinate. thiobencarb. carbot’uran. and methyl 
parathion are currently California restricted materials; malathion is not. Permits which 
specify post-application water holding requirements. like those for the use of molinate. 
thiobencarb. carbofuran, and methyl parathion. also require that the NOA be filed within 
24 hours atier the application. 

Staff of county agricultural commissioners and of DPR’s Pesticide Enforcement Branch 
inspected about 1600 rice tields for compliance with water holding requirements. They 
cited 9 growers for holding time violations; four of which were determined to be uninten- 
tional (e.g. excessiveiy leaky flash boards, etc.). Of the 9 violations, 3 were in Butte 
County, 5 in Coiusa County, and 1 in Glenn County. Field inspectors noted the new 
provision requiring mounding of soil in front of each field’s drain box was a very valuable 
enforcement tool. When drain boxes are bermed in this way, evidence of drainage 
through the box (e.g. during an illegal release of field water) is obvious. 
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(Inlv coumv n2rlcuitural commissioners may gram ~2ri;lnccs on the holding rcqulrcmcnts - 
t;)r ticIds trcatcd \i,ith mollnatc II‘ the Icn~~tn o1’thc holding [~rnc ~$‘:Is ;idvcrscIy at’t&ing 
rhc rice piants. I‘hosc GrJntcd such variances wc’rc Irisrructcd to dram ivatcr oni? to the 
c’xtcnt ncccssap IO rcs;orc a healthy growrng cni’lronmcnr fi)r the rice seedlings. in 1094. 
c)nlv three emergency rclcascs. atTccting a total ot‘ 172 ;Icrcs. \i’crc ~ssucd. This is in con- 
trasr to the number issued in previous years. In IO90 and 1993. \i hen rain in &lay and 
lunc ovcnvhelmed the abilities or‘growcrs and irrigation districts IO contain irrigation 
water. cmcrccncy rclcascs af’fcctcd 23.304 and IO.3SO acres. rcspcctlvcly (‘T&lc 2). In 
1991 and 16992. when unseasonable rain did not cause such problems. 2.224 and 1.029 
acres. rcspcctivclv. licrc discharged under cmcrgcncy rcleasc variances. In 1994. a 
rclcase ot’ 75 acres was approved in Colusa County and rclcases of 25 and 72 acres Lverc 
tipproi’cd in Suttcr C’ounty. Cicarly. the more rcstricti\*c rcquircmcnts tbr cmcrgcncy 
rcleascs rcduccd the number of-growers qualifying for holding time variances. 

l3cginning in 1994. repeat and multiple violators \vill bc rcquircd. as part ot‘spccial 
permit conditions. to make improvements in their \t’atcr managcmcnt capabilities. Such 
improvcmcnts may include installation of pumps for tailwater recirculation or Icaving 
land fallow to contain spillage. Growers who violate water holding rcquircmcnts are 
subject to maximum pcnaltics. I fowcvcr. conditions prcccdin_c f,iolations (c.g. untjvor- 
able field conditions that could not be modcratcd by the growers’ best ctl’orts) may be 
considcrcd when assessing penalties. 

Coopcmtivc Water Quality Monitoring Program 

Summaries ot‘thc monitoring activities addressins molinate. thiobcncarb. carbofuran. 
methyl parathion. and malathion in Sacramento Valley waterways in 1994 arc presented 
bclo~v. Locations ot’monitoring sites rct’crcnccd in this rcpon arc presented in Figure I. 
Their abbrc\.tarions can bc intcrprctcd as fbllow~ 

CBDI 

CBD5 
BSI 
SSI 

SRI 

Colusa f3asin Drain at Roads 109 and 99E near Knight’s Landing in 
Yolo County. near its outfall on the Sacramento River. 
Colusa Basin Drain near Highway 20 in Colusa County. 
Butte Slough at Highway 20 in Suttcr County. 
Sacramento Slough at the Department of Water Resources gauge sta- 
tion in Sutter County, near its outfall on the Sacramento River. 
Sacramento River approximately 1.5 km upstream from the conflu- 
ence with American River. in Sacramento County. 
Sacramento River at the intake to the water treatment facility in Sac- 
ramento. approximately 0.3 km downstream from contlucncc with 
American River. in Sacramento County. 

Molinatc and thiobencarb 
Sampics \t.cre collected ttvice t\,eekly by the Dcpanmcnt of Fish and Game I DFG); at 
CBDS and BSI from early May through early July and from CBDI and SSI from mid- 



1 

I 

,\fav to mid-June. 5,lmplcs iverc dclivcrcd to LCncc;l :\g I’roducIs. manurticturcr of’ 
0rdr~t-1. t’or molinclrc a~~l~scs. .Iforsc Laborstortcs ot’Sxramcn[o pcrttirmcci thiobcn- 
carb an~lyxs under contract ivith L’r!lcnr. the prrma-y distrl butor o t’ products containing 
[hiobcncarb. .\ciditionai s~lmplcs rcprcscnting about I s ‘0 b 01’ the total colicctcd Lvcrc ana- 
I~~zcd by the DFG latwr~tory ti)r the prcswcc ot’both ~OIIIPOU~US tbr quality xxurance. 
:\dditional sampics \\crc collcctcd 2nd stor:l: thcl/ were ~dlyzcd Lvhcn contirmation ot’ 
;malyticnl results \ws rcquircd. blind spikes wre periodically submitted tbr analysis 
with ticid samples. 

‘fhc City ot’Sxramanto analyzed water samples collected from the Sacramento River at 
~hc intake to its water treatment plant. Samples were collcctcd on May 10 and twice 
Lccckly Krom May LI3 throygh June 16. 

Ctrrhafuran. methyl purathion>nd malathion 
Samples wc’rc collcctcd ttvice weekly by DFG at CBDS and 13s I t’rom early May through 
mid-June. Samples \wrc dclivcrcd to f:MC Corporation. manuticturcr ~~‘f~uradnn. t’or 
carbofuran analyses and to the DFG laboratory for methyl parathion and malathion analy- 
scs. Additional samples representing about 25% of the total collcctcd were analyzed for 
quality control: the DK laboratory tbr carbofuran and the California Dcpanment of Food 
and Agriculture’s (CDFA) laboratory fbr methyl parathion and malathion. Additional 
samples were collected and stored: they were analyzed when confirmation ofanalytical 
results was rcquircd. Blind spikes were pcriodicaiiy submitted /‘or analysis with field 
samples. 

‘Toxicity testing 
Water samples \vcrc collected fiom the Colusa Basin Drain at CLID5 weekly from May 5 
to June 13. DFG stat’t’exposed neonate (~24 hours old) cladocerans (m &) 
LO sample water tbr 96 hours, as well as to control water samples. Percent survival below 
that obscrvcd in the control samples was rccordcd. 

Ibsults of the 1994 Xlonitoring Program 

;Molinutc 
Concentrations of’molinate in samples collected from agricultural drains are presented in 
Table 3. The Zcneca laboratory reported the highest concentration ofmolinatc detected 
in these waterways in 1994 was 57 ppb in the Colusa Basin Drain (CBDS) on June 16. 
These data indicate the performance goal for molinatc ( 10 ppb) was exceeded at each 
monitoring site except in Sacramento Slough. Table 4 presents the peak concentrations 
of molinate in Sacramento Valley waterways in each year since 198 I. 

The highest concentration ot’molinate detected in the Sacramento River was 0.42 ppb in a 
sample collected by the City of Sacramento at the intake to its lvater treatment facility on 
&lay 26 (Table 5). A peak of 1.7 ppb was found there in 1993. The maximum contami- 
nate level. the level established to protect public health, for molinate is 20 ppb. 
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\nal>.tical rcsuirs rcyoncd b:’ .Jlorsc LLborcltorrcs indicxcd rhrobcncarb conccntrauons In 
rhc agricultural drains \v’crc highcsr rn rhc Colusa Basin Drain r(:BD5) \t hcrc they peaked 
JI 37.-I ppb on IM;L~ 1 o r Table o ). IIascd on these results. the thiobcncarb pcrtormancc 
~~0~11 ( I .5 ppb) was txcccdod at both sites on the Colusa Basin Drain. but not at the sites -‘ 
on other arzricuitural drams. I‘ablc 7 prcscnts the peak conccntrarions ot’thiobcncarb in 
Sucramcnto Valley ~vatcnvays in each year since I98 I. ‘The City ot’ Sacramento did not 
dctcct thiobencarb in the Sacramento River (Table 5 ). 

Curhofuran 
Results ofcarbofuran analysts performed by FMC and DFG are prcscnted in Table 8. 
The pcrfotmance goal for carbof’uran (0.4 ppb) was exceeded in the Colusa Basin Drain at 

CBD5. where a peak concentration ot’2.3 ppb was dctectcd. In 1094 the highest carbof& 
ran concentration detected in the Sacramento Valley was 3.0 ppb. in the Colusa Basin 
I)rain at CBD5. 

41cthyl parathion 
I&xults of methyl parathion analyses performed by the DFG and CDFA laboratories indi- 
catcd that the methyl parathion pcrfbrmancc goal (0.13 ppb) was cxcceded in the Colusa 
13asin Drain (Table 9). The highest concentration reported by DFG in this survey was 2.1 
ppb. dctectcd in a sample collected from CBD5 on June 9. The CDFA laboratory de- 
tcctcd.up to 1.40 ppb in these samples. The peak methyl parathion concentration in 1993, 
I. I ppb, was detected in a sample collected from Sacramento Slough. 

Analytical results indicstcd the malathion performance goal (0. I ppb) was exceeded in 
the Colusa Basin Drain (CBD5) on June 9 when 0.32 ppb were dctectcd (Table IO). In 
I9o3. malathion was dctcctcd only once at CBD5. at a concentration ot’0. I5 ppb. 

Toxicity testing 
DFG staff found no statistically significant mortality in any of the toxicity tests (Fujimura 
1994). Percent survival was slightly lower (80%) after exposure IO water collected on 
June 13. 

Quality assurance/control program 
After reviewing the resuhs of this program. it appears the results of the primary laborato- 
rics arc valid and in gcnml compare favorably to the split and replicate samples analyzed 
by the quality control laboratories. The quality control data are included in the tables 
listing results of the primary laboratories. A11 laboratories performed well on internal 
quality assurance and vvhen provided with blind-spike samples. When there were dis- 
crcpancies between the primary and quality controi laboratories and when primary labora- 
tories tbund unusually high concentrations. backup samples were analyzed (when avaii- 
able). 



flc L>FG’s sampling protocol was vIolated at l~;lst O~CC. Lvhcn IOW ~L’XCT Ic~*els at c’BD5 
nladc col!cctlng IWW samples difficult usmg established tcchnlqucs. .\ficr csamining 
[Jo n;l[urc 01 the vrolations ctnd rc\,ic\ving the gcnerai proccdurcs used III the monitoring 
program. DPR dctermincd the data dcvclopcd during the program xc l,alid (:\ppcndix E). 

\I:ISS Transport ot’l’csticidcs in Agricultural Drains and the Sacramento I<i\*cr 

flstimatcs ot’thc total mass 01’ pesticide transported in agricultural drains and the Sacra- 
mento River may bc used to compare pesticide loading in diffcrcnt years. ! Iowever. mass 
transport cannot bc used to dctcrminc compliance with pcrformancc goals. The estimated 
mass transport of molinatc in the Colusa Basin Drain at CBD5 is 8 19.8 Ibs. a sharp 
&m-case from the 1993 cstirnatc (3414.3 Ibs) and comparable to the 1992 estimate (682.1 
Ibs). the lowest on record. The-values for the estimated transport of’molinatc in the Sac- 
ramcnto River past Sacramento were rqughly proportionai to those in the Colusa Uasin 
Drain: 339.9 Ibs in 1094, 4.232.4 Ibs in 1993. and I24 Ibs in I992 (Table I I I. Since 
[hiobcncarb was not dctcctcd in the Sacramento !<ivcr in 1994. mass transpon is assumed 
to have been zero. 

Wcilther and Its lnflucncc on Water @ality 

Wcathcr conditions. especially those during and after applications ot’ricc pesticides. 
influence the pcrformancc ofwatcr quality control programs. Dissipation rates of many 
pesticides. e.g. molinatc, incrcnse with increasing temperature. so warm weather during 
water holding periods helps rcducc concentrations. Warm wcathcr in May ot’ I987 and 
IO02 lxlped explain why concentrations in waterways and mass transport in the Sacra- 
mento River were rclativcly low in those years. Conversely, in May 1990 and in late 
May and early June 1993. cool and rainy conditions prevailed. and the results ot’ the 
rnolinatc program were not as succcssfu!. Thus, it is important to bc aware ot’wcnther 
patterns when reviewing monitoring data. 

In 1994. weather was generally seasonable following pesticide applications. with the 
exception of a coo! period in mid-May (Figure 2). Therefore. weather cannot account for 
any unusually high or low concentrations in area waterways. The I993 weather pattern 
was not conducive to pesticide dissipation and the large number of’cmergency variances 
on water management requirements resulted in unusually high pesticide loading in the 
agricultural drains and the Sacramento River. 

Flows in Agricultural Drainage Canals and the Sacramento River 

Freshwater flows dilute pesticide-laden water that may enter surface waterways. But in 
1994. the dilution capacity of regional agriculturai drains, creeks. and the Sacramento 
River were very low due lo drought. For example, the flows in Butte Slough were very 
low (Figure 3) and reflective of a dry Butte Creek. which in most years provides at least a 
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t&r-tc)-\)w solution cltCct for rlcc pestlcdcs during .\1;1y and June. l‘lr~s III the c‘olusa 
!I;lsin I>ran IvL’rc aiso ~~17 low ( i:igurc 4 ). almost climinatlng dlschxgcs rhrougil the 
control g;l[cs at knight’s LLmding to the Sxramcnto Riixr. (lroivcrs \vho rciy on the 
Ioivcr IIrain as ;1 source ot‘irrigation war \vcrc Lvirhoul an cldcquarc wa[cr suppiy. I\s 
\~‘as seen in 1993. ~1 >xxr in which scxonal runot’t‘in the Sxramcnro V;~l!cy aas rcla- 
r~vcly high. tvntcr conservation practices in rice-growing arcas ot‘G!cnn and Colusa 
Cuuntics rcsultcd in minimal flows in the Drain in May and June ivhen the prcscncc of 
rice pcsticidcs is mosr signiiicant. L’nlcss runot’f from unscasonablc raintl! increases 
tlo~~. low tlows in the Colusa Basin Drain. with minimal dilution capacity. [vi!! probably 
be the norm. 

Sources of Pcsticidcs in 1994 

Pcsticidcs used in rice culture may enter surface water from tivc sources under normal 
conditions. Drift during atria! applications and transport through icvccs lvith seepage 
lvatcr can be expected to contribute to loading during and shortly aficr the application 
period. Discharges from fields prior to the end of the legal holding times t i.c. illegal 
rclcascs and emergency rcleascs) are most prevalent two to flour weeks fbllowing appli- 
cation, Lcga! rclemcs are the predominant source of loading after the water holding 
rcquircmcnts lapse. By examining the occurrence of rice pesticides in surface water in 
relation to their application schedules (Figures 5-9). presumptions can be made regarding 
the et’t’ects ofeach potential source. 

Aerial drift 
The I W4 rice pesticide program had specific provisions for reducing the eftects of aerial 
drifi on water quality, dcscribcd above. However. evidcncc suggests that aerial drift 
accounted for brief. but significant contributions to pesticides detected in the Colusa 
IIasin Drain. For example. on propcrtics abutting the section of the Colusa Uasin Drain 
immcdiatcly upstream tiom SR 20 (approximately I .5 miles upstream of’thc CBDS 
monitoring site. Figure IO), atria! applications of Abolish fthc liquid formulation of 
thiobencarb) and methyl parathion were made within I8 hours of when monitoring 
dctectcd high concentrations of these pesticides. Monitoring suggested that the e!Tects of 
thcsc incidents wcrc briet: but accounted for the highest’concentrations of thiobencarb 
and methyl parathion detected in 1994. .+In aerial application of Abolish in this same area 
(although not to a propcny immcdiatcly adjacent to the Drain) on June I may have con- 
tributed to the 4.0 ppb of thiobencarb detected at CBDS on June 2. It is significant to 
note that flows in the Colusa Basin Drain on these dates were very low. as measured by 
the gage at SR 20. Tllus. the Drain had very little capacity to dilute contamination from 
aerial drifi: the proximity of the applications to the monitoring site may not have pro- 
vided sut‘ticient time for other mechanisms to adequately dissipate the pesticides. There 
were no obvious sources of molinatc and carbofuran that could be attributed to aerial 
drift tiom applications made immediately upstream ofCBD5. 



In sonic rice ticids. tic/d \i’;ltcr can mow iatcrclll>, through Icwcs 2nd bqeond the pcrime- 
ic’r ot the tic/J. Oficn lcwc borrolv pits nrc used x ~1 con~*c~~ancc ti)r this \i;ltcr (in this 
L;ISC known as “s~vwt ditches”) :Ind. \\.hcn sccpagc flo~vs xc high ctwugh. dischxgc the 
Liatcr into loctll drainclgc canal: ‘olinatc. apparently rransportcd lvith this scepagc. has 
lwen dctectcd in water in swca~ ICS at concentrations as high as 8-W ppb. ci’en after 
the ditches wcrc tarpcd to ciimi. nfucnces ot’acriai drift (Pino 1092). Stat’f’of the 
Regional Board sampled tbur sweat clitchcs in 1994. although in this survey the ditches 
ivcre not tarped. Molinatc was dctccted in each ditch at concentrations ranging tiom 44 
to 1300 ppb: carbofuran from 0.4 to I I ppb. At one of the sites. molinatc granules were 
visible on both sides ot’thc sweat ditch, apparently the result ot‘an inaccurate aerial appii- 
cation. Such acriai dcpositjon of‘pcsticidcs to sweat ditches is another means ot‘trans- 
porting pesticides offsite into surface watcnvays. 

III I 004, DPR stat’t’attcmptcd to bcttcr dolinc arcas where seepage helps sustain tlows in 
+ricultural drains. C’ounty Agricultural Dcpanmcnt staff wcrc asked to categorize seep- 
age characteristics when they inspcctcd rice tieids for compliance with water manage- 
ment rcquircments. This information was entered into “Notice-of-Application” databases 
maintained by each county. along with other inkmation that help county staff streamline 
cntbrcomcnt efforts. Staff from DPR’s Information Systems Branch is cooperating to link 
this database to the pesticide use permit database. which includes section/township/range 
coordinates for each rice ticld to which pesticides were applied. This exercise could 
ascribe a location to tieids with each seepage category. Locations can bc graphically 
displayed and should be useful in identifying local watersheds where seepage may con- 
tribute to pcsticidc loading. 

‘The seasonal changes in molinate concentrations at CBD5 are more characteristic of sus- 
laincd inputs like seepage than of the effects of incidental aerial drift. as was seen with 
tncthyl parathion and thiobencarb. Concentrations rose shortly after the application sea- 
son began: this was well bct’orc sustained post-application drainage from rice fields could 
occur. 

Emergency releases 
The locations and dates of the releases did not correspond with unusual detections of pes- 
ticidcs at dotistream monitoring sites. 

lllcgal releases 
,I review of monitoring results could not identify any effects these violations may have 
had to downstream water quaiity. 

Legal releases 
Evidence suggests that the length of the holding times in the Sacramento Valley is ade- 
quatc to meet performance goais. After June I. the approximate date on which the earli- 
cst post-application discharges may resume from treated fields. the presence of pesticides 
in regional waterways appears to be incidental and not characteristic of the sustained 
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ionramlnatlon c.xpccrcd tiom Inadcquxc holding rcqulrcmcnrs. In most casts. pcrtorm- 
.~ncc 2031s during rhls pcrlod Licrc’ nor ~!S~cdcd on tLi.0 consccuII~‘c sampling dates. 
IridicatlLx of sources ot contamlnatlon rliat xc transItoF. such as acrlal driri from late 
\cason applicarions or Illcsal rcleascs. Since the Colusa Basin Drain and Butte Slough 
had vc~ low tlows and thus low dilution capacities atier June I, any inputs lvith high 
conccnrrations ot‘ pesticides may not have been diluted to the dcgrce necessary to meet 
pcrttirmance goals. /\s was discussed earlier. this apparently tvas the case when applica- 
tions ot‘thiobencarb and methyl parathion contaminated the nearby Colusa Basin Drain. 
The highest concentrations ot’molinate in the Drain and Butte Slough occurred as inci- 
dental high t*aIucs Lvhen flows in these waterways were minimal. 

Additional information on thiobcncarb 
In 1094. the limitations on the s&es ot’thiobencarb products were rcmovcd. Program- 
rnatic changes such as the berming ofdrainage structures and incentives for increasing the 
rnarkct share of Abolish 8EC were thought to bc hcipful in improving water quality 
~~vcrall and preclude the need for a sales limitation. Use information indicate thiobencarb 
use was within the limits dctined by earlier sales limitations. In addition. results ofthe 
1094 monitoring do not suggest the increased use of thiobencarb adversely affected water 
quality. 

Concentrations of thiobencarb in the Colusa Basin Drain at CBD I were inexplicably high 
from June 9 through 16. One potential source of thiobencarb was an emergency dis- 
charge of water from RD I OS. a closed irrigation and drainage district. into the Colusa 
Basin Drain near the Colusa-Yolo County line. The discharges were made to supplement 
low Drain tlows. thereby providing an emergency source of water to those who use the 
lower Colusa Basin Drain as an irrigation supply. RD IO8 monitored the Colusa Basin 
Drain before and during these discharges: the data indicate the discharges did not 
ad&rsely at‘fect water quality in the Drain and may have actually helped dilute pesticides 
already present in the Drain. 

United Agricultural Products (UAP), distributors of Abolish. submitted data regarding the 
use of Abolish on fields where the “pin-point blood” method of water management. also 
known as the “Leather’s method”. is used. Such fields are flooded. then drained or 
allowed to dry soon after seeding to help promote root growth in the seedling. Abolish is 
then aerially applied and the tield is reflooded. UAP’s data show that thiobencarb con- 
centrations arc initially higher in field water treated in this manner. compared to tields 
treated with the “pretlood surface” method (Heier and Sakamoto 1994). However, field 
concentrations appear to decline quickly so that by nineteen days, the last day of the 
Abolish holding time in most situations, concentrations are about the same as those in 
tields trcared using the “pretlood surt’ace” method. It was demonstrated earlier (Valent 
1993) that the potential for thitibencarb to be discharged from a tieid treated with Abolish 
SEC using the pretlood surface method was much lower than from a field treated with 
Bolero I OG. 



I’rogram ihscriptions 

In 1005. rhc rice pcsticido program will continue to use restricted matc:::!l permits and 
wociatcd conditions to implcmcnr water management practices that rc.;:cc pcsticido dis- 
charges into surface waters. In addition. management ot’other important sources ot‘con- 
Lamination Ivill continue to improve. These practices. when fully implcmcnted. xc 
cxpccted to rcsuit in attainment of water quaiity objectives and protect performance 
goals. 

I. t\ll water treated with products containing moiinate must be retained on the site ot 
;lppiication for at Icast 28 days following application unless: 

:\. the treated water is contained within a tailwatcr recovery system. ponded on fallow 
land. or contained in other systems appropriate for preventing discharge. The sys- 
tem may discharge 29 days following the last application of molinatc within the 
system. 

I. Ifthc system is under the control ofone permittce. treated water may be dis- 
charged from the application site in a manner consistent with product labeling. 

2. If the system includes drainage from more than one permittce. treated water may 
be discharged from the application site into the system 9 days following applica- 
tion. 

13. the treated water is on acreage within the bounds of areas that discharge negligible 
amounts of rice field drainayc into perennial streams until ficids are drained for har- 
vest. ;\II water on fields treated with molinate must be retained on the treated acre- 
age until the 12th day following application. 

I I. Fieids not specified in I.A. may resume discharging Celd water 29 days following 
application at a volume not to exceed two inches of water over a drain box weir. 
Unrcgulatcd discharges from these fields may then resume after 7 days. 

III. ‘The county agricultural commissioner may authorize the emergency release of tail- 
water I2 days following the last molinate application. following a review of a written 
request (Appendix B) which clearly demonstrates the crap is suffering because of the 
water management requirements. All water management requirements must be fol- 
lowed that are associated with other pesticides that may have been applied to the site. 
Additionally, the requester must deskribe preventative action that would avoid the 
need for future emergency releases. Under an emergency release variance, tailwater 
may be released only to the extent necessary to mitigate the documented problem. 



I‘hosc ~ssucd an cmcrgx~cy rclcxc must submit to the county’ ngr~cuiturd commas- 
\ioncr :I report I .\ppcndi.u c‘) indicating the tlmc and durcltwn OI the cmcrgcncy rclcasc 
~d ci~r~ that can bc used to c;1IcuI;1tc the totd ;~mount (11’ \tacr rclcxcd during the 
cmcrccncy rcicasc. Emergency rcleasc ivili only bc grsntcd Ior reasons rclatcd to 
raintill. high winds. or other extreme weather conditions that cannot be rnodcratcd 
\vith managcmcnt practices. 

I. ITor rice Gelds trcatcd with thiobcncarb in the Sacramento Valley (north of‘thc line 
Jetincd by Roads E IO and I I6 in Yolo County and the American River in Sacrarnenro 
Count!+r. cxccpt those treated with Abolish 8EC: 

:\r. :\I1 ivatcr on treated fiekl-s must bc rctaincd on the trcatcd ticlds for at Icast 30 days 
tbllo\ving application unless: 

I. The water is contained within a railwatcr rccovcry sl’stcm. pondcd on tLlilow 
land. or contained in other systems appropriate !br prcvcnting discharge. The 
system may discharge 20 days following the last application of’thiobcncarb 
lvithin the system. 

a. If the system is under the control of one pcrmittcc. trcatcd water may be dis- 
charged from the application site in a manner consistent with product labeling. 

b. If the system includes drainage from more than one permittce. trcnted water 
may bc discharged from the application site into the system 7 days following 
application. 

2. The \vater is on ticlds within the bounds of arcas that discharge negligible 
amounts ot‘ricc ticld drainage into pcrcnnial strcarns until ticlds arc drained for 
harvest. Water from such fields may be released 7 days eticr application if the 
county agricultural commissioner evaluates such sites and verifies the hydrologic 
isolation of the ticlds.. 

13. Fields not spccificd in I.A. 1. and I.A.2. may resume discharging ticld water 3 I 
days Mowing application at a volume not to exceed two inches of water over a 
drain box weir. L’nregulatcd discharges from these Gelds may then resume after 7 
days. 

II. For rice Gelds trcared with thiobencarb in the Southern Area (south of the line defined 
by Roads E IO and I I6 in Yolo County and the American River in Sacramento 
County), except those treated with Abolish 8EC: 

A. All water on treated fields must be retained on the treated fields for at least 19 days 
following application unless: 



I, IIlc lv’;ncr IS contained ivithin a tailwatcr rccoL*cn’ qtcm. pondcd on tllow 
I;& or cont3rncd in other s!‘stcms appropriate Ior prc!‘cntrng iischargc. I’hc 
system may discharge 20 days ti,llo\ving the last clyplickon ot’thiobcncarb 
\vithin the s>‘stcm. 

;I. lfthc s>‘stcm is und. the control of-one pcrmittcc. trcatcd water may bc dis- 
charged from the apptication site in a manner consistent with product labeling. 

b. It’ the system includes drainage from more than one pcrmittce treated water 
may bc discharged fkom the application site into the system 7 days following 
application. _ 

’ -. The tvater is on fields within the bounds of’arcas that discharge negligible 
amounts oft-ice Gold drai?iage into perennial streams until fields are drained for 
harvest. U’ntcr from such ticlds may bc rclcascd 7 da:,s nftcr application if the 
county agricultural commissioner cvaluatcs such sites and vcritics the hydrologic 
isolation ot’thc fields. 

II. l:iclds not spcciticd in 1I.A. 1. and II.A.2. may rcsumc discharging ficld water 20 
days tollowing application at a volume not to cxcccd t~vo inches of water over a 
drain box weir. Unrcgulntcd discharges from thcsc ticlds may then resume after 7 
dnys. 

III. For all areas, tields treated with Abolish 8EC: 

A. All wltcr on trcmd fields must bc retained on the trcatcd fields for at least I9 days 
following application unless the water is contained within a tailwater recovery sys- 
tcm. pondcd on ftillow land. or contained in other systems appropriate for pre- 
v.cnting discharge. The system may discharge 20 days following the last application 
within the system. 

I. If the system is under the control of one permittee. treated water may be dis- 
charged from the application site in a manner consistent with product labeling. 

2. If the system includes drainage from more than one pcrmittce, treated water 
may be discharged from the application site into the system 7 days following 
application. 

13. ITkIds not spcciticd in MA. and 111.13. may resume discharging ticld water 20 days 
following application at a volume not to exceed two inches of water over a drain 
box weir. Unregulated discharges from these ftelds may then resume after 7 days. 

Carbofuran 
I. Pre-Hood applications ofcarbofuran to rice fields must be incorporated into the soil. 
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II. \Vater shall not bc d~schargcd from s~tcs trcatcd i\.rth carbot’uran ttir a[ least 2s days 
I~~Ilow~n~! mlrlai ll~~~ki~t~~’ I prc-tlood appiicatlonr or tollo\~~~n~ application (post-plant 
.lpplicatlon I unless the trutcd bacr \vns conrzuncd \vlrilin t~iiwarcr rccovcry systems. 
pondcd on tktllow land. or contained in other systems appropriate tbr preventing dis- 
charge. The system may discharge 29 days tblloiving [hc last application of’carbofu- 
ran lvithin the system. 

:I. Ifthc system was under the control ofone pcrmittcc. trcarcd water may be dis- 
charged from the application site in a manner consistent with product labeling. 

l3. If’ the system included drainage from more than one pcrmirtce. trcatcd water may 
be discharged from the application site into the system 0 days following application. 

,tlcthyl parathion 
Water shall not be discharged from sites treated with methyl parathion for at (cast 24 days 
li)llo~ving application unless the trcatcd water is contained within a tailwntcr recovery 
system. ponded on t;?llow land. or contained in other systems appropriate for preventing 
discharge. The system may discharge 25 days following the fast application ofmethyl 
parathion within the system. Treated water may be discharged from the application site 
in a manner consistent lvith product labeling. 

Malathion 
The I995 malathion program will bc the same as the 1994 program. It is dcsigncd to 
maintain malathion discharges at low levels and help, along with efforts to minimize 
spray drifi. to assure compliance with the performance goal of 0. I ppb in Central Valley 
surtticc waters. The program will consist of a single practice: water should bc held on 
the site ofapplication for at Icast 4 days Mowing application. Information addressing 
this voluntary program will bc provided to rice growers by county agicultural commis- 
sioncrs. 

Discussion 

Water holding requirements 
The water holding requirements in the Sacramento Valley in 1994 were adequate to meet 
performance goals and will not be adjusted in 1995. These holding requirements will 
continue to prevent acutely toxic discharges as well. However. to prevent acutely toxic 
discharges of pesticides in the southern Sacramento and San Joaquin Valleys, water 
holding requirements for most users of molinate and thiobencarb will increase. Water 
holding times will increase to allow the pesticides to dissipate to levels that are not 
acutely toxic (Harrington 1990). fiowever. water holding times will not be increased in 
multi-grower closed systems. Rice growers in one of the several hydrologically isolated 
areas may not necessarily have increased holding times: the growers may request the 
county agricultural commissioner to evaluate. on a case-by-case basis. the characteristics 

1 c 
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ot’thc local drainage system to dctermtne whether dischargcd ivntcr has h:‘drologic conti- 
nuity ivlth perennial streams. 

Drift Control 
Drift control provisions tvill ’ !s they lvere in 1994. csccpt spcc~::i +ntcnt: \vili bc 
ItiI,cn to prevent aerial dcpos 2 I to svvL,.:! ditches during applicam II. 

Seepage appears to make signiticant contributions to the pesticide load in local drainage 
canals. Concentrations ofmolinatc and carbofuran have been high enough in sweat 
ditches to suspect that they arc acutely toxic to aquatic invertebrates (Harrington 1990. 
Menconi and Gray 1992). Management practices arc available that will help minimize 
these contributions and will bcqromotcd as means to minimizc pesticide movement with 
seepage. 
Management practices include containment and reuse. Sweat ditches may bc designed to 
hold more water. prcvcnting the need for spillage, or to deliver the water to an arca for 
pending, such as unplanted ncrcage. The water may be dclivcred to other ticlds tbr reuse 
or pumped back into the ticld of origin. Any of the practices growers may use to help 
uualif’y for “closed status” arc approprintc in minimizing discharges of pesticide laden 
seepage water. 

DPR will work with county agricultural commissioners, irrigation districts. and the Natu- 
ral Resources Conservation Scrvicc (formally the Soil Conservation Service) to educate 
growers on the potential adverse effects of discharged seepage and to promote voluntary 
implcmcntation ofpracticcs that will help minimize these effects. The California Rice 
Industry Association has already pledged its support in this &fort. 

DPR. along with county agricultural commissioners. will continue its et’forts to identify 
xcas where seepage contributes to local water quality problems and will track vvoluntary 
ct’forts taken by growers to contain or reuse seepage water. 

Emergency releases 
No changes in the provisions for emergency releases are considered for 1995. 

Education 
As was the case in 1994, DPR staff’will use opportunities to educate growers. pest control 
advisors, and applicators on the unique problems of rice pesticides and surface water 
contamination. 

Enforcement 
County agricultural commissioners will continue the enforcement program outlined 
above. 
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Studying toxiciv in closed irriflation systems 
OPR is piannlrw ;1 study to bc conductd in 1005 on roxulcir!. Lclthin cioxd s!‘stcms to 
ktcrmlnc \vkthcr or not holding tima must bc incruscd to protccr the \\;ltcr qucliit! 
ohicctivc li)r toslciti.. ..\ drati protocol is ;Ittachcd I :\ppcndis 1: ). 

Jlanitoring 
Df’R lvlll assume the responsibility oiplanning and implcmcnting the monitoring pro- 
llr;Lrn in 1095. A draft monitorinc protocol is attached lAppcndi.x G). \Vhifc the protocol = 
only provides for monitoring one site (the Cofusa Basin Drain at CBDS). it does not pre- 
cludc DPR from sampling additional sites if conditions indicate a need. The City ot 
Sacramento will continue to monitor its water intake on the Sacramento River for the 
prcscncc ot’molinatc and thiobencarb. DFG will continue to pcrtbrm toxicity tests using 
water colfcctcd from CBD5. 

Propowl for il three-year program 
:\nnuaf rcpons addressing rice pcsticidcs have been prcscntcd to the f+ional Uoard 
since 1084. In this report. DPR presents management practices. that when ttifly imple- 
mcntcd. should meet current performance goals. Therctbrc. annual reporting is not as 
impcrativc as it once was. The 1095 program is proposed as a three-year program: DPR 
ivill present a full report including an updated program for Regional Board review prior 
to the 1098 season. DPR will continue to prcparc and submit to the ficgional Board an 
annual summary of the monitoring data including an evaluation of’thc various sources of 
rice pesticides present in surface water. The program may bc adjusted annually as neces- 
sary in response to unique patterns of pesticide concentrations rcveafed during the annual 
evaluation. but thcsc adjustments will not require Regional Board approval. DPR will 
make programmatic adjustments when new water quality objectives are established. or if 
other Icgaf guidelines arc changed. 

..\ triennial program rcvicw will provide time to develop. communicate. and coordinate 
any f’uturc programmatic changes, including careful thought and discussion among inter- 
ested and involved parties. Staff at the Regional Board and at DPR will have time to 
address other priority surface water issues. rather than making minor adjustments to a 
fargcly succcsst‘ul program. This approach allows the county agricuf turaf commissioner 
ot’ticcs and the rice industry time to adjust to anticipated changes. 
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, 

lcrcs tracd . 
C&tv b , 

I3uttc 82.665 6.23 7 41.919 I.907 
(.‘0hsll I1 1.128 23.097 45.649 13,737 
(ilenn 70.384 7,645 13.945 2.142 
Okcr lo;315 4,949 6.733 2.208 

Sxxmento 7,808 4,120 2,735 1,478 
Suttcr 62.~00 - 14.550 24.138 13.273 

‘khama I.226 0 218 0 
j’olo I 1.723 IO.556 w-8 77 7-16 
l’uba 27.553 I .428 I’ 6’4 -. - X.960 

385,302 72.5 82 

I. hlolinate may be applied more than once at each site. 

2. Most values are based on Notices-of-Application submitted to county qricultuml 
commissioners. 

Table 2. ;Icres ofmolinate-treated rice ticids where water was discharged under emer- 
gency release variances in the Sacramento Valley in 1987 - 1’994 

1987 5,712 I .94 
1988 4,897 1.41 
1989 3,235 0.86 
1990 23,394 6.32 
1991 2,224 0.70 
I992 1,029 0.29 
I993 10.350 2.50 
I994 I 72 0.04 

Percent of total 



Table 3. Yfolinatc conccntraions m Sxramcnto V;1IIcv watenvnys 1 in I9%I~. 

jhh! C’BD 1 fjD5 ‘;Sl OSL 

6.,3 j 3.4 ND4 
515 2.6 C.6$ ND 
s/9 13 I.5 
j/l2 15 (11) 2. I 
j/l6 15 30 I.6 7.0 
5119 I5 25 (17) 2.1 I I 
jP3 -I I4 23 4.1 I1 
j/26 21 28 (18) 9.8 13 
5130 15 17 7.8 I4 
(,I2 15.4 14.6 (16) 5.5 I2 
016 I2 NR6 8.0 9.3 
WI 7.4 14 (II) 5.9 7.0 
6/l 3 7. I 24 3. I 5.9 
6116 6.1 57 m 3.8 5.7 
6120 6.4 4.1 
6123 3.9 18.3 
6127 7.8 4.2 
6130 7.3 (6.6) 3.3 
714 12.4 2.8 
7r7 4.5 (4.7) 1.8 

I. CBD I Colusn Basin Drain at Roads 109 and 99E near Knight’s Landing in k’olo County. 
CBD5 Colusn Basin Drain at Highway 20 in Colusa County. 
SSI Sacramento Slough at DWR gauge station in Sutter County. 
BSI Butte Slough at Highway 20 in Sutter County. 

3 -. 

3. 

4. 

5. 

Samples collected by the California Department of Fish and Game (CDFG) and analyzed by 
Zeneca Ag Products. 

Blanks indicate site was not sampled. 

ND None detected. method detection limit = I .O ppb. 

Values in parentheses are results of analyses performed on repiicate samples by the CDFG 
Water Pollution Control Laboratory, Ranch0 Cordova. Method Detection Limit = 0.5 ppb. 

6. NR Not reported. 
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I. C’I3D I C‘~)lusa Basin Drain at Roads 100 and 09E near Knight’s Landing in Yolo County. 
C’BDS colusa Basin Drain at Highway 20 in Colusa County. 
SSI Sxramcnto Slough at DWR gauge station in Suttcr County. 
IISI Uuttc Slagh at Highway 20 in Suttcr County. 
SRI Sxramcnto River at Village Marina in Sxramcnto County. 

’ -. I3lanks indicate no data arc available. 

3. ND None dctectcd. Method detection limit = I .O ppb. 

4. Mtxn of duplicate annlyscs. 



(‘,,nccntr;Uion ( ppb) 

[‘),,fC In&C 111: 1txJyJ& 

5110 ND? ND 
5123 ND ND 
X6 0.42 ND 
5/30 0.27 ND 
o/o2 0.29 ND 
M(, 0.3 I ND 
o/o9 0.34 ND 
o/l3 Y-- ND ND 
!,I I 6, ND ND 

I. Samples collcctcd 2nd nnalyzcd by the City of Saxxncnto, 

2. NI> NOIW d~t~‘cwd. Limit ot‘dctcction = 0. IO ppb. 



\ , 

ND4 
ND (NDP 
ND 
ND (ND) 
i 7.4 
0.768 (0.0) 
I.04 
0.002 (0.0) 
0.660 
4.00 (.;.G) 
0.5 
ND (ND) 
ND 
ND (ND) 
ND 
ND 
0.508 
0.63 (0.5) 

IiD” (ND) 

ND 
ND 
ND 
:)JD 
ND 
ND 
%D 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
?1D 
?JD 
ND 
ND 
ND 
0.526 
ND 
ND 
ND 
ND 

I. (‘BDI Colusa Basin Drain at Ro;lds I09 and 99E ncx Knight’s Landing in Yolo 
County. 

CBD5 Coiusa Basin Drain at Highway 20 in Colusa County. 
SSI Sacramento Slough at DWR gauge station in Suttcr County. 
l3Sl Butte Slough at Highway 20 in Sutter County. 

7 -. Samples collected by the California Department of Fish and Game (CDFG) and 
analyzed by Morse Laboratories. Sacramento. 

z . I3lank indicates sire was not sampled. 

4. UD None dctectcd. limit ofquantitation = 0.5 ppb. 

-s . Values in parentheses are results ofanalyses pcrtbrmed on rcpiicatc samples by the 
CDFG Water Pollution Control Laborarov. Ranch0 Cordova. Afethod detection 
limit = 0.5 ppb. 



rablc 7. flak thiobcncxb conccnrratlons in sclectcd Sxramcnro L’.IIIc>, \i;ltcr\v;lys 1 in 
I ox I - I 004, 

I98 I 
1082 
I983 
IO84 
I985 
I986 
I987 
I988 
I989 
IWO 
1991 
I992 
I 993 
I 094 

:I 
57 

Il.3 
7.5 
I 0 

7.4 
3.7 
4.5 
I .34 
VI> 
ND 
5.7 

4.87 
15.8 

‘3 
I 70 
0.0 
I-l.0 
!8 

ti.9 
I .5 
0.6 

0.55 
ND 
ND 
6.7 

3.68 
37A4 

4.9 
7.8 
I I 

3.8 
0.6 
ND 
ND 
ND 
ND 
2.0 
ND 
ND 

10 

ND3 
I .o 

0.98 
‘0 
ND 
0.7 
ND 

0.53 

0 
0.8 
I .o 
4. I 
I.1 

,VD 
ND 
ND 
NI> 
ND 
ND 
UD 

I. CBD I Colusn Basin Drain at Roads 109 and 99E ncx Knight’s Landing in Yoio 
County. 

CBD5 Colusa Basin Drain at Highway 20 in Coiusa County. 
SSI Sncrumcnto Slough at DWR ga.~gc station in Suttcr County. 
f3SI Butte Slough at f-Highway 20 in Sutter County. 
SRI Sacrsmcnto Rit’cr at Village Marina in Sacmmcnto (‘ounry. 

7 -. Blanks indicate no data xc availabic. 

3. ND Not dctectcd. Different detection limits (lowest quantifiable 
concentrations) were reported during this period. ail ot’~vhich were less 
than or cquai to I .O ppb. 

J. A second extraction and analysis was conducted with ;I result ot’40.3 ppb. 



I3;1tc ( ‘[jD< IlSl 
5 3 0.4 0.2 
3. 3 I .o ( I ,j 0.4 
.;. 0 0.X 0.3 
5: 12 0.3 (ND) 0.3 
i:‘IO 0.5 0.2 
5./‘lO I.3 (1.3) 0.3 
i”777 . -- 11.5 0.3 
- ii76 - 0.3 (ND) 0.3 
j/30 0.4 0.2 
017 I (I) 0.2 
Ol6 0.4 0.2 
OiO 0.3 (0.7) 0.2 
h/I 3 -. 71 J 0. I 
o/i 0 I.3 (3.1) 0.3 

I. c’BD5 C’olusa Basin Drain at fjighway 20 in Cofusn County. 
13s I 13uttc Slough at f fighway JO in Suttcr County. 

’ -. Samples collcctcd by the Calif’omia Dcpxtmcm ot’ Fish and Game ( CDf-G) 2nd 
:~nalyzcd by I:MC Corporation. Limit ot’quantitation = 0.4 ppb. 

.;. \‘alucs in pxcnthcscs arc results ot’analyscs pcrtbrmcd on rcplicatc samples by the 
(‘DFG Water I’ollution Control Laboratory. flancho Cordova. ,Lfethod detection 
limit= 0.2 ppb (lowcst quantifiable concentration). 



~~c~D~) 

I~~l(C (‘BD< I\SI, _ 
<i; .c’D3 ND 
- .e 
?!3 ND (NDjJ ND 
5i9 0.08 ND 
5/12 ND (ND) ND 
_;/I6 0.05 IN D 
j/l’) ND (ND) 0.07 
i/37 - -I ND IN D 
526 ND (ND) ND 
5/30 ND ND 
()I:! ND (ND) ND 
h/O ND ND 
W) 3.1 (ND) ND 
O/I 3 ND ND 
O/l 6 ND (ND) ND 

I. C’BD5 Coiusa Basin Drain at I-fighway 20 in Colusa County. 
13s I 13uttc Slough at f-Highway 20 in Suttcr County. 

3 -. Samples collected by the California Dcpanmcnt of Fish and Game (CDFG) and 
clnalyzcd f-* the CDFG Water f’ollution Control Laboratory, ftancho Cordova. 

3. ND None dctcctcd. method dctcction limit = 0.05 ppb. 

4. \‘alucs in parenthcscs arc results ol‘analyscs of’rcplicatc samplcs pcrfbrmcd b>* the 
Calitbrnia Dcpanmont of Food and Agriculture. Chemistry Laboratory Scrviccs. 
Sacramento. Method detection limit = 0.05 ppb. 
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I. (‘BD! C’olusa Hasin IIrain at f fighway 20 in Colusa County. 
13s I IIuttc Slough at f lighway 70 in Sutter County. 

’ -. Samples collcctcd by the California Dcpartmcnt of-Fish and Game (CDFG) and 
;lnal!xd by the CDFG Water Pollution Control Laboratory, Ranch0 Cordova. 

.:. SD None dctcctcd. method dctcction limit = 0.05 ppb. 

4. \‘alucs in parcnthcscs arc results ol’analyscs ot’ replicate samples pcrtbrmcd by the 
Cafifbmia Dcpanmcnt ot‘ Food and I\griculturc. Chemistry Laboratory krvices. 
Sacramento. Method dctcction limit = 0.05 ppb. 

\- 



I’;~l~lc II, I~st~nxwd mass transport o~‘mollnatc :md thiobcncxb in the Sacrclmunto Ri\cr 
pst S,lcrJmcnto III Ihc yc:irs I ()X2- I ‘NJ. 

K!r miq t ‘rmorrccj 
ycflr ITlOb thlobcncab . ,, 

1082 i8.464.0 (40.660.‘)) I 

I9832 2.757 -. 9 (6.056.5) 623.7 ( I .372.2) 
IO84 7.3520 ( 16.173.4) 715.2 ( I .573.5j 
I985 6.014.8 (I3 .- ‘33 L. 5) 2.3 17.5 (5.098.6) 
I986 4.622.1 (IO.168.7~ x45.7 ( I MO.0) 
I987 2.342.3 (5.15321 22.5 (50.2) 
I088 3.104.2 (7.0272) 68. I (149.8) 
I 080 I.084. I (4.365.1 j I I.4 (25. I) 
I ‘NO .~.704. I ( 7.040. I 1 51.1 (I 13.1) 
1991 ‘N.2 (217.9) 0 ((I)3 
1992 56.6 ( 124.7) 0 (0) 
I9932 2.000.‘) (4232.4) 0 (0) 
I994 109. I (239.9) 0 (0) 

I. Miss transport was not chhted due to incomplete monitoring data. 

7 -. ‘I’he Colusa Basin Drain. a major agriculturnl drainage canal. did not contribute to the 
mass transport at Sxramcnto during all or part of the sampling period bccausc the 
drain was routed into the Yolo Bypass during unusually high Sacramento River tlows. 

.’ , ‘I‘hiobcncarb was not dctcctod in the Sxramcnto River in 190 I - 1994 (limit ol‘ 
.dctectlon = 0. I ppb). 
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Figure I. hlonitormg sttes on Sacramento Valley watenvays in 1994 
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Figure 6: Acrrs treated with molinate in Butte County and concentrations of molinate in Butte Slougl~ near sl<‘o ii] I’)LI I 
I Inquantifiable concentrations (<I .O ppb) are assigned a value of zero. 
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Figure 10. [<ice ticids rrcatcd wtth thlobencxb IAbbollsh) and methyl parathion 
\L l[hln I ,‘( tlours 01 when w;l[cr sdmplos were collcctc~ a[ CBD5. ;\llaty[lcai results 
~ndlc~~tcd sarnpicb cuilcctcd on .L1;1y 10 and lunc 9 had the xason’b hlghcst 
conccnfralons or’ thiobencarb and methyl parathion. rcspcctlvcly. 

: Fieid Acres Date treated Pesticide -- 
0 1 171 June 8 Methyl 

parathion 

IO 107 May IS Thiobencarb ; 
(Abolish) 
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Appendix A 



.\ppcndix A 

I904 I’I<o(;IL\,\l 1)ESC1~11’?‘10NS 

I. :\I1 wwx treated lvith products containing moiinatc had to be rcramcd on the site ot’ 
clpplicatlon fi)r at Icast 28 days tbtlowing application unless: 

..\. the treated water was contained within a klwafcr recovery system. ponded on 
t’;lllow land. or contained in other systems appropriare t‘or prcvcnting discharge. 
The system could discharge 29 days following the last application ot’molinatc 
ivithin the system. 

I. Ifthc system was under the control of one permittee. treated Lvatcr may have 
been discharged from the application site in a manner consistent lvith product 
labeling. 

2. If the system included drainage from more than one pcrmittce. trcsred water 
could have been discharged from the application site 0 days t’ollowins applica- 
tion. 

B. the treated water was on acreage within the bounds ofspecilic geographic areas 
that discharge negligible amounts of rice kid drainage into the Sacramento River 
or its tributaries until fields are drained for harvest. All water on Gelds treated with 
molinate had to be retained on the trcsted acreage until the 9th day following appli- 
cation. 

II. ,I-ieids not spcciticd in IA. and LB. may have rcsumcd discharging Geld water 29 
days following application at a volume not to exceed two inches ot’watcr over a drain 
box weir. Unregulated discharges from these lieIds may then resume atier 7 days. 

III. The county agricultural commissioner could have author&d the emergency reiease 
ot’tailwater 12 days following the last molinate npplicatio!. following a review of a 
written request (Appendix B) that clearly demonstrated the crop was sut’fcring because 
of the water management requirements. All water management rcquircments had to be 
followed that are associated with other pesticides that may have been applied to the 
site. Additionally, the requester had to describe preventative action that would avoid 
the need for future emergency releases. Under an emergency release variance. 
tailwater could be released only to the extent necessary to mitigate the documented 
problem. Those issued an emergency release had to submit fo the county agricultural 
commissioner a report (Appendix C) indicating the time and duration of the emer- 
gency release and data that could be used to calculate the total amount of water 
released during the emergency release. Emergency release would only be granted for 
reasons related to rainfall. high winds. or other extreme weather conditions rhat could 
not be moderated with management practices. 

?-I - 



.,\. I’iclds trcatcd \Gth all products ~c.uccpt Abolish 8EC using the “prctlood surtkc” 
Inethod) - water had to be retained on the trcatcd field for j0 days tbllotving appli- 
cation unless: 

I, the water was contained within a tailwater recovery system. ponded on tllow 
land. or contained-in other systems appropriate for preventing discharge. The 
system could discharge 20 days tbllowing the last application within the system. 

a. 

b. 

I f’the system was undeFthe control of one permittce. trcatcd water could have 
been discharged from the application site in manner consistent with product 
labeling. 

If the system inciudcd drainage from more than one pcrmittcc. treated water 
could have been discharged from the application site into the system 7 days 
following application. 

2. the ticlds were within the bounds ofspecific geographic areas that discharges 
negligible amounts of rice ticid drainage into the Sacramento River or its tribu- 
taries until fields are drained fro harvest. All water on fields treated with 
thiobencarb had to be retained on the treated acreage for at least 6 days following 
application. 

13. I:ields trcatcd with Abolish 8EC using the “pretlood surface” method - water had to 
be rctaincd on the treated kids for at least 19 days following application uniess: 

I. the water was contained within a tailwater recovery system. ponded on fallow 
land. or contained in other systems appropriate for preventing discharge. The 
system could have discharged 20 days following the last application within the 
system. 

a. If the system was under the control of one permittee, treated water could have 
been discharged from the application site in a manner consistent with product 
labeling. 

b. If the system includes drainage from more than one permittee, treated water 
could have been discharged from the application site into the system 7 days 
following application. 

2. the water was on fields within the bounds of specific geographic areas that dis- 
charged negligible amounts of rice field drainage into the Sacramento River or its 
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II. I~iclds south ot ~hc llnc dcfincd b!* I~uads Ii 10 und I IO In \r*olo County and the .\mcri- 
ian i<i\ cr In Sxramcnto County - water had to bc rcrained on the trcarcd fields tbr at 
k3s1 0 d;i~s ttillowlng application. 

III. \\‘hcn discharges resumed from ticlds that did not qualiJ:V f’or shortened holding 
times as provided in I.:\.. J.B.. and II.. above. discharge volumes could not exceed 2 
inches ot‘watcr oi’cr a drain box weir. Unrcgulatcd discharges from these ticlds could 
rhcn rcsumc aticr 7 days. 

Garhofuran 
I. Prc-tic)cld applications ot‘carbofuran to rice tields had to be incorporarcd into the soil. 

II. U’atcr could not bc discharged from sites treated with carbot’uran t‘or at least 28 days 
l’ollo\ving initial flooding (pre-tlood application’) or t’ollowing application (post-plant 
application I unless the treated water was contained itithin tailwater rccovcry systems. 
pondcd on 1;?JJow land. or contained in other systems appropriate for preventing dis- 
charge. k system could discharge 29 days following the last application ot’carbofu- 
ran lvithin the system. 

A. I I’ the system was under the control of one perrnittce. treated water could bc dis- 
charged from the application site in a manner consistent with product labeling. 

13. If’ the system included drainage from more than one permittce. treated water could 
bc discharged from the application site into the system 9 days following application. 

Water could not be discharged from sites treated with methyl parathion for at least 24 
days t’ollo~vving application unless the treated water xvas contained within a tailwater re- 
cove? qxtcm. ponded on thlfow lqnd. or contained in other systems appropriate for 
preventing dischaqc. The system could discharge 25 days following the last application 
of methyl parathion within the system. Treated water could be discharged from the appli- 
cation site in a manner consistent with product labeling. 

The 1004 malathion program was the same as the I993 program. It was designed to 
maintain malathion discharges at low levels and help. along with efforts to minimize 
spray driti. to assure compiiance with the 1994 performance goal of 0. I ppb in Central 
Valley surtkc ivaters. The program was voluntary and consisted of a single practice: 
water \\as to be held on rhc sire of application tbr at least 4 days tbllowing application. 



Scepupe Control 
I ‘scrs of’ rice pesticides Lvere required to ptw’cnt seepage ot’ ficld water through the ticld’s 
\\cIr bos ., , zcncrallv hv sccurinrr the box lvith plastic and stacking soil to ;I depth hishcr . I 
than wntcr level. 

Drift control during :tcriai applications 
I. (knenl provision - No rice pesticide could be applied by air if-wind speeds exceeded 

seven miles per hour. 

I I. (irnnular pesticides ( i.e. molinate (Ordram 8E], thiobencarb [Bolero I OG J, and carbo- 
furan) were to be applied in ways that prevent deposition on levees or roads adjacent to 
waterways. 

III. Liquid pesticides (i.e. thiobencarb [Abolish 8ECJ. methyl parathion. malathion) - 
;\pplications had to conform to the drift control regulations specified in Section 6460 
in Title 2 ot’ the California Code of Regulations (Appendix D). 

IV. Provisions specitic to methyl parathion 
t\. So methyl parathion could be applied within 300 feet of the downwind margin ot 

rice fields when the margin was adjacent to waterways. 
B. A drift control agent was required. 
C. Nozzle orifice size had to be at least l/8 inch in diameter. 
D. %‘ind speed could not exceed 5 miles per hour. 
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..\ppcndix B 

( ;ro\\cr: 

:\dJrcss: 

Field Ioc;l[lon: 

Clwmical uppiicd: Chemical appiied: 
Raft 01’application: Rate 0 t‘appiication: 
Date oi‘application: Dafe ofapplication: 
~\‘L’cT;I~c lvnter depth Average water depth: 
xt t~t~ic 0I‘application: at time ot’applicarion: 

(.‘hcrnrcal applied: 
Rate o~‘:~pplicnrion: 
Date 01‘2ppiication: 
c\vcragc ivnter depth 

Chemical applied:- 
Rate of‘ application: 
Date ofapplication: 
Average water depth 
at time ofapplication: at time ot’application: 

Starling date of emergency release: 

f\crcs in kid: [zer leveled? ‘r’cs flo 

‘I’ypc ol’irrigation system: Flow through Recycle Static Other 

Yo. ot‘days it takes to till Md: 

Dcscribc problem that led to emergency release: 

Steps [hat can be taken to prevent emergency releases from this field in future years: 

Recommendation (attached) by: 

:\pplicarions by: 

Grw,cr’s signature: Date: 

AgricuItur3l Biologist 
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.\ppcndix C 

I’LTm11 Yo.: 

Udrcss: Zip: 

I:icld location: Site No.: 

I&inning date ofrcicase~ Ending date: 

The grower must dcterminc the agount ot’watcr discharged during the emcrgcncy release 
period. To do this. mcasurc the%idth ofcach weir opened to allow the discharge. Then. 
on a daily basis. mcasurc the height pt’watcr flowing over each weir. Record ail informa- 
[Ion in the table bcioiv. 

I I I 
Weir I I WyjJ’ I Weir 3 1 I I I I j Wi(i[]l- I Width: I Width: 1 

/ 1 Height ) I ffeight J ) Height 1 
e 1 of water ! Date 1 ofwater 1 Date I of water 1 

I I I I I I 
I I I 1 I I * 
I I 1 I I , 1 
I I I I 1 I 

I I 
I I I I 1 

/ I I I I I 1 
1 / I I I I I 1 

I I I I I I 

I I I I I I I 
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Appendix 1) 

Scclion cb460. I)rift (‘ontrol. 

I.‘nlus.s csprcssiv aurhorizcd by pcrmir issued pursuant to sccrion 64 12. no liquid herbi- 
cidcl spcciticd in subsccrton trn) of‘scotion 6400 shall be: 

a) IJischargcd more than ten feet above the crop or target. Discharge shall be shut off 
\vhcncver it is necessary to raise the equipment over obstacics such as trees or poles. 

b) Applied when wind velocity is more than ten miles per hour. 
- 

C) Applied by aircraft csccpt as follows: 

( I ) I’hc flow ot‘liquid to aircraft nozzles shall be controlled by a positive shutoff sys- 
tem as tbllo~s: 

(A) Each individual nozzfc shall be equipped with a check valve and the flow 
controlled by a suckback dcvicc or a boom pressure release device: or 

(13) Each individual nozzle shall be equipped with a positive action valve. 

(2) ,\ircrati nozzles shall not be equipped with any device or mechanism which 
would cause a sheet. cone. t’an. or similar type dispersion of the discharged mote- 
rial except as otherwise provided. 

t .’ ) Aircrati boom pressure shall not exceed JO pounds per square inch. 

(3) Aircraft nozzles shall be equipped with orifices directed backward parallel to the 
horizontal axis of the aircraft in tlight. 

(5) I:ixed wing aircraft and helicopters operating in excess of60 miles per hour shall 
be equipped with jet nozzles having an orifice of not less than i/16 inch in diame- 
tcr. 

(0) I Ielicopters operating at 60 miles per hour or less shall be equipped with: 

(A) 

CU) 

Nozzles having an orifice not less than l/16 inch in diameter. ,A number 46 
(or equivalent) or larger whirlplate may be used; or 

Fan noulcs with a tan angle number not larger than 80 degrees and a flow 
rate not less than one gallon per minute at 40 pounds per square inch pressure 
(or equivalent ); or 



(cl I .\pplicd by ground cqutpmcnt cxccpr as tbllows: 

I I ) (;round cquipmcnt other than handguns shall bc equipped with: 

(:\I N~zzics having an orifice not less than l/I 6 inch in diameter or equivalent. 
and opcratcd at 3 boom pressure not to exceed 30 pounds per squxc inch: or 

( II) Luw prcssurc fan nozzles with a f’an angle number not larger than X0 degrees 
and t’an nozzle orifice not smcllltx than 0.2 gallon per minute tlow rate or 
quivalcnt. and operntcd at a boom prcssurc not to cscwd 15 pounds per 
square inch. 
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Memorandum 

lo ‘ZJUI :; ( 4 0 s s e i i .z , i'isslsta-' ..c Z;rectsr Od@ po. 
z;'ils,sn or' Enforcement, 

!Jovember 8, 
Cn*/:rcnmental 

NOfl ;torlng, &iind Cata Manaqementz uu4 

'/IA: ;ohn S. Sanders 

t tom ~eparffIWIlf Of PMcidU fbgUflfiOll _ Randy Segawa , 

Environmental 
Subrrct Evaluation of Rice Pesticide Sampling 

Senior ERS 
Monitoring and Peat Managemc 

Methodology 

I have studied the -video tape and reviewed the monitoring 
protocol of the Department of Fish and Game's sampling. There were some minor deviations from the protocol and the sampling 
methodology could be improved. However, these deficiencies do 
not invalidate the monltorlng results. The deviations from 
the protocol include sampling from a depth of approximately 
0.1 m rather than 0.5 m and the dissolved oxygen could not be 
measured because of instrument problems. It is possible to 
improve the sampling methodology by wading into the stream 
rather than collecting the sample from the bank. Also, water should not be scooped to collect or top off a sample, as was done for the quality control sample. However, improvements in 
the sampling methodology must also be balanced with personnel 
safety; these sites can have soft bottoms and fast currents. 

While the methodology could be improved, critical elements of 
the sampling were conducted correctly. For example, the 
sampies were collected from an open area with constant stream 
flow. The primary samples were collected by opening and 
closing the bottles underwater. Since most of the bank was 
vegetated, little or no soil was inadvertently carried into 
the scream. The correct sampling containers were used and the 
samples were placed on ice immediately after collection. 

The results themselves are also evidence of valid monitoring. 
The analytical results for the day of the video tape showed 
good agreement between the laboratories. For molinate, the 
primary lab detected 4.5 ppb, 
detected 4.7 ppb. 

while the quality control lab 
For thiobencarb, both the primary lab and 

quality control lab found no detectable amount. No other 
chemicals were monitored on this date and no toxicity sample 
was collected. If the differences in sampling methodology 
between the primary samples and the quality control samples 
were significant, there should have been differences in the 
results. 



?aui Asseiln 
3ctzber 23, L394 
?aTe 2 

-h L l *e same samulin- methodolcg:,. 
if the metho&oloc. 2s for the 

3s been used for several years. 
:rmary and quality control 

samples were both -Avalid, ~h-2 should have been reflected in 
the historical monitoring res;-ts. Invalid monitoring would 
be indicated by highly variable results or concentrations 
inconsistent with known factors. For example, unexplained 
high concentrations might be detected in one replicate sample 
but not others, o-r one site might have unexpected higher 
concentrations than another site. Historically, there have 
been very few of these anomalies. The results show that peak 
concentrations coincide with inputs from known sources, and 
overall concentrations decline with declining use and longer 
hoiiing periods. If :he sampling were invalid, these types of 
patterns could not be seen. 

cc: Kean S. Goh 
Marshall Lee 
Brian Finlayson 
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DRAFT 

Californra Departmenf of Pestlcrde Regulation 

Enwronmental Monrtorrng and Pest Management 

1020 N Street. Room 161 

Sacramento. CA 958 14 
May 20, 1994 

Protocol for Toxicity Monitoring in Rice Recirculating Systems 

I. Intro- 

The Central Valley Regional Water Quality Control Board (CVRWCXX) monitored 

emergency water releases from rice fields in 1993 (CVRWQCEI 1993). The emergency 

releases were made 6 to 17 days after molinate and 14 to 4 1 days after carbofuran 

applications. Samples from fields treated with both pesticides were all toxic to 

CerlodaDhnla in toxicity tests. This generated concern about resultant toxicity in 

drainage canals of recirculating systems receiving such runoff. 

Water releases from rice fields treated with carbofuran and mofinate are allowed after a 

28-day post-application hold. Prior to 1994, emergency releases were allowed in rice 

fields of non-recirculating systems after 7 days. Since 1994, emergency releases have 

not been permitted. In contrast, water from rice fields in recirculating irrigation systems 

still may be released 8 days after application of both pesticides. even in non-emergency 

situations. Given the results from the CVRWQCB toxicity test. it is possible that water in 

recirculating systems may be toxic to aquatic life. Therefore, this study is being 

conducted to monitor water in recirculating systems for toxicity using mdubia. 

. 
l.f.Oblectlves 

1. To assess the toxicity of rice field release water after two application methods for 

carbofuran. 

2. To assess the toxtcity of canal water in recirculating Irrigation systems during rice field 

water releases. 



This study wail be condu: :d by personnel In the Envlronrnental Haz 3s Ass .menr 

Program, under the general direction of Don J. Weaver, Scnror EnvIronmen: 

Research Scientist. Key personnel are listed below. 

Project Leader - David Kim 

Senior Scientist - Lisa Rose 

Lab Liaison / Quality Assurance - Nancy Miller .- 
Data Analysis - Rosie Cjrallavan - 

Public and Agency Contact - Marshall Lee 

Questions concerning this monitoring program should be directed to Marshall Lee 

at (916) 324-4100, FAX (916) 3244088. 

IV. Studv PIan 

Rice fields and canals will be selected in multi-farm recirculating systems. To satisfy the 

first study objective, two methods of carbofuran application will be monitored, a post- 

flood “Leathers” method and a pre-plant incorporation of carbofuran. The Leathers 

method is a post-flood application where the rice field is flooded, seeded, then the water 

level is lowered and carbofuran applied. The field is then reflooded and the water held 

for a minimum of 8 days. However, molinate is usually applied during the required 8 day 

carbofuran hold, and thus water cannot be released until at least 8 days after the 

molinate application, In the pre-plant incorporation method, carbofuran is applied, the 

field is flooded then seeded. Molinate is often applied after the 8 day carbofuran hold, 

thus water may be released, but not typically, prior to the molinate application. For this 

study only fields treated with both molinate and carbofuran, with no water releases 

between applications, will be examined. 

Twelve fields! six post-flood application and six pre-plant incorporation, will be monitored. 

Two samples will be taken from rice field release water after both carbofuran and 

molinate are applied. These two samples will be collected as replicates to be used in an 

analysts of variance. Water samples will be collected from the field discharge point 
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l.vtthln 24-hours of rhe tnltlatlon of water release. This water wail be assumed well mrxed 

and collected as a grab sampte. Background samples for the “Leathers’ method wrll be 

collected from nce field water pnor to pestlclde appkatrons. For the pre-plant 

incorpotatron method. field inlet water writ be used. 

To satrsfy objectrve two, release &ter from four fields that have had both pesticides 

applied. will be monitored as it flows through a recirculating system. The same parcel of 

water, including the discharge water, will be sampled as it moves from the field, through 

the canals, to the bottom of the recirculating system. Water samples will be collected 

below the confluence of all canals. up to a maximum of 12 sampling sites. Flow rates at 

each sampling site will be measured to calculate pesticide loads and determrne 

appropriate sampling intervals. A water sample will also be collected upstream of the 

discharge point of each sampled field during release, to determine the pesticide 

concentrations upstream of the discharge point. In addition a maximum of four 

background samples will be collected at the inlets to the recirculating system examined in 

this objective. 

Estimated number of samples: 

Discharge 

Background, Field 
12 fields x 2 replicates = 24 samples 

12 fields x 1 sample = 12 samples 

Canal 
4 fields x 1 sample x 12 sampling sites (estimate) = 48 samples 

Background, System 
Inflow to system x 4 samptes = 4 samples 

Quality Control Splits 
d 9m = 

total = 97 samples 

Laboratory tests will include acute tox~ty, and analysis for molinate. thiobencarb, 

carbofuran, methyl parathion, malathion, filterable or dissolved copper. and any other rice 

pesticide used in the closed system prror to sampling. Field water quality measurements 
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will Include p/-i, electroconductlvlty (EC), temperature. ammonia. and dissolved oxygen 

(DO). lnformatron on pcsttclde use in monr-3red fields WIII be recorded. 

V. Samnlim 

A sample will consist of eight liters of water collected at each site. Samples will be split 

with a ten port splitter (USGS designed) into eight 1 -liter amber glass bottles with 

Teflon@ lined caps. Four of the one-liter splits will be used for chemical analysis, two for 

toxicity testing, and two for backups (see section VII). All canal water samples will be 

collected using a hand held water sampler and the equal-width increment. depth 

integration method (Guy and Norman 1970). 

Water pH and temperature will be measured with a Sentron pHitemperature meter 

(model 1001). EC will be measured with a YSI (Yellow Springs Instrument) salinity- 

conductivity-temperature meter (model 33), and 00 with a YSI dissolved oxygen meter 

(model 57). Ammonia will be measured using an ammonia-nitrogen test kit made by 

CHEMetes (model AN- 10). 

Samples for carbofuran analysis will be acidified with 3N HCI to a pH of 3 to 4 for 

increased stability during storage (Miller 1991). All samples will be stored and shipped 

on wet ice and refrigerated @ 4°C until analyzed. 
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For corectrve one. an analysis of variance WIII be used to test for differences between 

release water of the two management practtces. The two vartables to be analyzed are 

chemical concentration and percent mortallty. The followlng nested experimental design 

wtll be used: 

_ ANOVA 

The oata is classified according to management practice, then within management 

practice according to field, then within field according to sample. The source of variation 

for fields within management practice WIII provide an estimate for experimental error, In 

order to satisfy the required assumptions for the analysis of variance. a transformation 

may be necessary for the mortality data since it is reported on a percentage basis. 

Objective two, toxicity of canal water within a recirculating irrigation system, will be 

assessed qualitatively. 

VII. ToxicrWChemical &J&& 

A 96-hr toxicity test using Ceriodaohnia will be started on samples within 36 hours 

of collection. Chemical analysis will include molinate, thiobencarb, carbofuran. methyl 

parathion, malathion, and dissolved copper. Toxicity tests and dissolved copper 

analyses WIII be performed by contract laboratories. The remaining samples will be 

analyzed by the California Department of Food and Agriculture Chemistry Laboratory. 

The quality control split samples will be analyzed by contract laboratories. 

The eight one-liter samples will be analyzed as follows: 

2 liters for toxicity tests - 

1 liter for thiocarbamates 

1 liter for carbofuran (acidified to pf-i 3-4) 

1 liter for organophosphorous pesticides 



1 lrter for dissolved copper 

1 liter backup, acidified 

1 liter backup, non’ ..zldified 

&inks and spikes will be sLornitted periodically wtth field samples ior quality control. 

VIII. Time T&& 

Field Sampling - May - June 1995 

Chemtcal Analysis - May - July 1995 

Report - September 1995 - 

IX, ReferenceS 

Californra Regional Water Quality Control Board - Central Valley Region, 1993. Molinate 

Concentrations in Rice Field Discharges, 1993. Memorandum from Rudy Schnagl and 

Wendy Wyels to Marshall Lee. August 6, 1993. 

Guy, H.P. and V.W. Norman. 1970. Field methods for measurement of fluvial sediment. 

In; Techniques of Water-Resources Investigations of the United States Geological 

Survey, Book 3, Chapter C2, 59p. 

Miller, Nancy. 1991. Study X87 - Storage Stability Study for Carbofuran. California 

Department of Food and Agriculture Chemtstry Laboratory - in house study. 
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1995 RICE PESTICIDES MONITORING PROTOCOL 

In the late 1970’s and carfy 1080’s. Fisheries biologists from the California Deparcmenc of 
Fish and Game tCDFG1 observed extensive fish kills. involving primarily carp, in some 
agricultural drains in the rice growing region of the Sacramento Valley. Investigations 
tiom 1380 to 1982 by CDFG resulted in the determination that these tish kills were due 
to toxicity related to the rice herbicide. moiinate (Ordram”j (Finlayson et al. 1982). In 
addition. during the summers of 198 1 and 1982. the City of Sacramento also received 
numerous complaints about the taste of the city drinking tvater and later determined that 
the cause was another rice herbicide. thiobencarb (Bolero”) (California 1987). These 
pesticide related incidents were of major concern because the water in the drains is 
affected by agricultural practices in the Sacramento Valley, and pesticide residues in 
these waters contribute to the mass load of pesticides in the Sacramento River. 

In an effort to mitigate these problems. CDFG, the California State Water Resources 
Control Board. the Central Valley Regional Water Quality Control Board. the California 
Department of Pesticide Regulation (DPR), formeriy the California Department of Food 
and Agriculture (CDFAI (Division ot’ Pest Management). county agricultural 
commissions and private industry are panicipating in a project ro reduce the presence of 
rice pesticides in the surface wacenvays of the Sacramento Valley. Currently. moiinace. 
thiobencarb, carbotluran (Furadan@), methyl parathion and malachion concentrations and 
water quality parameters are monitored in the agricultural drains of the Sacramento 
Valley each year. Surface water samples used for analyses of rice chemical * 
concentrations were collected during the rice growing season by CDFG from I980 to 
I994 and wiil now be collected by DPR. CDFG will continue to perform biotoxicicy 
testing; toxicity results wiil be provided by CDFG in a separate report. 

During 1994 monitoring, the concencracion of each of the rice pesticides - molinate. 
thiobencarb, carbofiuan. methyl parathion and malathion - exceeded the recommended 
water quaiicy performance goals for at least one of the four monitoring sites: the highest 
concentrations consistently occurred at the Colusa Basin Drain site number 5 (Lee f 994). 
Since the rice pesticide concentrations were highest at the Colusa Basin Drain site 
number 5 (CBD.5) and because there is an established historicat record of these 
concencracions. CBDS will be used exclusively as a rice pesticides indicator site for the 
I995 Rice Pesticides Monitoring Program. In addition to measuring pesticide 

-- 
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T’he Colusa Basin Drain is important to the Rico f’. .#.: cidcs blonitoriny f’rogram tbr 
sweral reasons: ( I ) it receives a large volume ol’ciic lield cllluent tiom rhc Sacramento 
Valley. (2) previous water quality data has been collected along its tvatercourse and (3) it 
is a tributary of the Sacramento River. The objectll’c i)f this study is to measure the 
concentrations of‘ five pestlcidcs - molinatc. thiobencxb. carbot’uran. methyl parathion 
and malathion - in the Colusa Basin Drain. 

-.- 

This project tvill bc conducted by the Environmental l%zards ;\sscssment Program 
(EHAP) under the general direction of Roger Sava. Senior Environmcntnl Research 
Scientist (Supervisor). Key personnel arc listed below: 

Project Leader/Field Coordinator: Kevin Bennett 
Senior Scientist: Lisa Ross 
Data Analysis: Rosie Gallavan 
Quality Assurance/Control: Nancy Miller 
Agency and Public Contact: Marshall Lee 

Questions concerning this monitoring project should bc directed to Marshall Lee at 
(916) 3244100. 

IV. Studv Plu 

Rice pesticides are monitored in the Colusa Basin Drain because it is a major agricultural 
drain discharging to the Sacramento River. CBDS represents a culmination of most of 
the drainage Tom rice growing regions west of the Sacramento River. Data from 
previous studies (Lee 1994b. Lee and Gorder 1993 & 1992) have shoivn that significant 
rice pesticide concentrations in the Sacramento Valley are consistently found at CBDS. 
Water flowing past CBDS represents a large percentage of rice tieid effluent for the 
Sacramento Valley, and this site has historically been used to monitor pesticide residues 
for the Rice Pesticides Monitoring Program. CBDS was chosen as the sole monitoring 
site for I995 because samples collected at this site have historically yielded the highest 
pesticide detections when compared to the other sites: the assumption being that if water 
quality performance goals are met at CBDS. they will be met elsewhere in the region. 

The monitoring program wiil begin with background sampling in mid-April. Surface 
water sarnpiing and water quality measurements will be performed twice weekly for a 

page .! 
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Week I 
7 

3 
4 
5 
6 
7 
8 
9 
IO 

~1 Schedule I: molinatc. Ihiobcncarb. carboiuran, methyl parathion ana malafhron - qualttv conlrol set for 
all chcmvxls. 
b) Schedule II: molinate, thiobencarb. carbofuran. methyl parathion and malathion t biotoxiciv. 
c) Schedule III: schedule I less quality conuol set. 

Estimated number of samples: 

Week I 3 (1); J (1) 3 (I) 3 (1) 
3 J(I) J (1) J (1) 3 (1) 
3 3 (I) J(I) 3 (1) 3 (1) 
4 J(l) 3 (I) 3(I) 3 (1) 
5 3 (1) J(I) 3 (I) 3 (I) 
6 J (1) 3 (I) 3 (1) 3 (I) 
7 3 (1) J (1) 3 (1) J (1) 
Y J (0 3 (I) J (1) 3 II) 
I) J (1) J II) 3 (1) J (I.1 

IO J (.I 1 J(I) J(1) 3 II) 

TOTALS 32(ll) 32(11) X(11) 32(11) 8 

t) Methyl parathion and malathion are analyzed from a single sample. 
t) Numbers in parentheses indicate the number of samples taken for qualify control under schedule I. 

Total Chemical Analyses = 128 sampies 

Biotoxicity (1 sample/wk x 8 wks) = 8 samples 

Total =136 



\!,‘;ltcr pti. tcmpcraturc .:d dissolved oxygen iv111 be mcasurcd 111 .SI/IL d[ ~;1ci1 siw. durin; 
tndi\,idual sampling periods. 

A cross-sectional Lvater sample will bc collected using the equal-width-increment 
sampling method (Edwards and Glysson 1988) which requires equal spacing ot’a number 
of sampling points across the drain based on its width and llotv. This mcrhod utilizes a 
depth-integrated sampler (DH-76) with a 3-liter TeHon” bottle and nozzle. nylon rope 
and stainless steel buckets as its sampling components. I\S the cross-sectional sampling 
proceeds, the sample will be composited temporarily in a stainless steel bucket until the 
dpproprintc volume of’ water has been collected. Then using a IO-port splitter (Gotech. 
model Deknpon). the water sample will be split into amber glass bottles and scaled with 
TrHon@-lined lids. Samples to be analyzed for carbofuran. methyl parathion and 
malathion will bc acidified on site with 3N HCI to a pH between 3.0 and 3-5 for increased 
sample stability during storage. All samples wiil be stored on wet or blue ice (4 “C) until 
delivered to the laboratory for analyses. 

Every attempt will bc made to avoid both disturbing the bottom of the agricultural drain 
and sampling areas of the drain with no observable flow. As standard operating 
procedure, all sampling personnel will wear rubber gloves during sampling and if 
contamination is suspected. the gloves will be replaced. 

Water temperature and pH will be measured with a Sentron pH;tcmpcrature meter (model 
IO01 ). and dissolved oxygen will be measured with a YSI (Yellow Springs instrument) 
dissolved oxygen meter (model 57). Flow rates for CBDS are available from a nearby 
gauging station and will be used to predict the mass loading of the tive pesticides in the 
Colusa Basin Drain. 

. 
VI. Cv Rio- 

Chemical analysis for molinate and thiobencarb will be performed by Zeneca 
Agricultural Products and Morse Laboratory (under contract with Valent USA) 
respcctiveiy. FMC Corporation will perform the chemical analysis for carbofuran. and 
the California Department of Food and Agriculture (CDFA) Laborator: Services will 
perform the anaiysis on both methyl parathion and malathion. The metnod detection 
limit (blDL) is defined as the lowest concentration ofanalyte that the method can detect 



l’hiobencarb f hforsc I - 0.5 

0.4 

Llethyl pararhion-tCDFA) - 0.05 

&lathion (CDFA) - 0.05 -_- 

Thcx .\,lDLs may bc lowered pending continuing laboratory contract negotiations. 
Chcmrcal analytical methods will bc provided in the final report. 

CDIX’s Aquatic Toxicology Laboratory (ATL) will determine toxicity using a 96-hour 
bio-assay with cladocerans. Percent survival of test organisms in undiluted sample water 
will follow current U.S. Environmental Protection Agency guidelines. 

As an inter-laboratory quality control measure, a minimum of 20% of the samples 
collcctcd will be analyzed by CDFA for molinate. thiobencarb and carbotian to verify 
results by Zeneca. Valent (Morse) and FMC. Also. a minimum of20% of the samples 
collected will be analyzed for methyl parathion and malathion by a contract laboratory, 
Rinse blanks. blind matrix spikes and blanks will be submitted throughout the study 
under the auspices of the Quality Assurance Officer as continuing quality control. Details 
of EH:\Ps quality assurance program are availabie upon request and will be included in 
the tinal report. 

This study will be conducted at the start of the 1995 rice pesticide application season 
which typically begins during the month of April or May and will consist of the 
following: 

Field Sampling - May -through July I995 

Chemical and Toxicity Analysis - April through August 1995 
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